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Clostridium septicum aortitis is a rare infection that has a strong association with occult colonic malignancy. To our
knowledge, we report the 25th and 26th cases of C septicum aortitis in the English literature and make recommendations
for its management. The first patient was a 75-year-old man who presented with abdominal pain. Computed tomography
showed the presence of periaortic gas. He underwent aortic débridement and extra-anatomic bypass after blood cultures
revealed C septicum. Four months after the initial presentation, he was readmitted with lethargy, found to have recurrent
periaortic gas, and died. The second patient was a 76-year-old woman who presented with a 5-cm abdominal aortic
aneurysm with surrounding retroperitoneal gas. She underwent emergency aortic ligation and retroperitoneal débride-
ment. Her blood and intraoperative tissue cultures also grew C septicum. She had a prolonged postoperative course and
ultimately died on hospital day 94. Both patients were found to have concurrent colon adenocarcinomas. C septicum
aortitis is a lethal disease that necessitates prompt surgical intervention and appropriate antibiotic therapy. The strong
association of C septicumwith occult malignancy should prompt the astute clinician to undertake an exhaustive search for
a neoplastic process. ( J Vasc Surg 2009;49:1304-9.)Clostridium septicum aortitis is a rare and life-threatening
infection vascular surgeons may encounter. It carries a
strong association with occult colonic malignancy and a
mortality rate of 50% to 100%.1-3 Seeding of the aorta is
thought to occur when bacteria infect an atheromatous
lesion during bacteremia.4,5 Clostridial aortitis can rapidly
lead to aneurysmal changes that require emergency surgical
management. To our knowledge, 24 cases of C septicum
aortitis have been reported in the English literature.4-26 We
report the 25th and 26th cases and review the literature for
recommendations in managing this potentially lethal dis-
ease.
CASE REPORTS
Patient 1. A 75-year-old man with no significant medical
history presented to our emergency department with nausea, vom-
iting, and diffuse abdominal pain. His laboratory values were
significant for a white blood cell count of 12,200/L, a blood urea
nitrogen level of 28 mg/dL, and a creatinine level of 4.5 mg/dL.
Computed tomography (CT) imaging of his abdomen and
pelvis revealed periaortic gas, extending from the celiac axis to the
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1304aortic bifurcation. No aneurysmal changes of the aorta were evi-
dent, but hepatic flexure colonic thickening was noted (Fig 1). He
was given empiric ciprofloxacin and metronidazole and taken to
the operating room, where a hepatic flexure colonic tumor with
retroperitoneal perforation was found. The retroperitoneum was
explored, revealing dense retroperitoneal fibrosis and an intact
aorta without purulence. A right hemicolectomy and end-to-side
ileocolostomy were performed.
Hewas continued on ciprofloxacin andmetronidazole therapy
postoperatively. Blood cultures revealed C septicum at 24 hours,
and he was converted to metronidazole and vancomycin because
he had a penicillin allergy. Pathology revealed a stage IIB (T4 N0
M0) moderately differentiated adenocarcinoma with partial muci-
nous differentiation.
A repeat CT scan on postoperative day 5 demonstrated per-
sistent irregular soft-tissue thickening and periaortic fat stranding
extending from the diaphragm to the iliac bifurcation. The infra-
renal aorta had expanded from 2.5  2.3 cm on the previous CT
scan to 3.6  2.4 cm, with persistent periaortic air. Surgical
exploration was recommended; however, the patient decided
against surgery.
On postoperative day 10, the patient became hypotensive and
his hemoglobin value dropped from 9.0 to 6.3 g/dL. A repeated
CT scan revealed that the saccular infrarenal aneurysm had ex-
panded to 5.5  4.8 cm and was approximately 7.5 cm long (Fig
2). After initially refusing operative intervention, the patient
agreed to a right axillobifemoral bypass with an 8-  7-mm
rifampin-soaked Dacron graft and aortic ligation with retroperito-
neal débridement. The aortic stump was covered with an omental
pedicle. The aneurysm involved the left renal artery ostium and was
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unsalvageable.
Although pathology revealed an acute suppurative mycotic
aneurysm, his tissue cultures after 11 days of intravenous antibiot-
ics were negative. The patient never regained renal function, but he
slowly recovered and was eventually transferred to an extended
care facility. He received a total of 8 weeks of parenteral antibiotics,
including 2 weeks of ciprofloxacin, 6 weeks of metronidazole, and
6 weeks of vancomycin.
Approximately 1 month after discharge, the patient returned
to the hospital complaining of pain and loss of sensation in his right
foot. The affected extremity was cool, with no palpable pulses.
Heparin anticoagulation was initiated. An angiogram revealed an
occlusion of the right limb of his axillobifemoral graft. He was
treated with catheter-directed tissue plasminogen activator for 3
days, during which sensation and warmth returned to the extrem-
ity. A repeat angiogram demonstrated the graft was patent, and he
was discharged to the extended care facility.
Approximately 4 months after the initial presentation, he
was readmitted with lethargy and found to have gas surrounding
the remainder of his abdominal aorta, consistent with recurrent
aortitis (Fig 3). Results of blood cultures at this time were
negative. Because of his debilitated state, his family asked that
he be transferred to the hospice service, and he died 48 hours.
Patient 2. A 76-year-old woman with no medical care for the
previous 12 years was transferred to our institution with a 3- to
4-week history of diffuse abdominal pain. She arrived with a CT
scan demonstrating a 5-cm abdominal aortic aneurysm originating
just inferior to the superior mesenteric artery, with surrounding
retroperitoneal gas (Fig 4). Her laboratory values were significant
for a leukocytosis count of 41,000/L and a serum creatinine level
of 2.0 mg/dL. She was given empiric vancomycin, ciprofloxacin,
and metronidazole and taken to the operating room for an emer-
gency repair.
A large amount of blood was encountered in the peritoneal
cavity, and supraceliac control was obtained. The aorta was very
Fig 1. The admission computed tomography scan for patient 1
demonstrated periaortic gas (right arrow) and hepatic flexure
retroperitoneal inflammation (left arrow).friable, with surrounding purulence, and a rupture was identified atthe level of the left renal artery. The aorta was resected and
extensive retroperitoneal débridement was performed. An omental
pedicle was placed over the aortic stump and over sewn at approx-
imately the level of the right renal artery. Upon exiting the abdo-
men, a small, firm white nodule was noted on the anterior aspect of
the right lobe of the liver and was biopsied. No colonic lesions were
palpated. A right axillobifemoral bypass was performed with an
Fig 2. The computed tomography scan for patient 1 on postop-
erative day 10 revealed a 5.5-  4.8-cm saccular infrarenal aneu-
rysm.
Fig 3. The readmission computed tomography scan for patient 1
showed gas surrounding the abdominal aorta consistent with
recurrent aortitis.8-  7-mm bifurcated polyester graft.
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her aortic tissue were positive for C septicum. Her liver biopsy
revealed metastatic adenocarcinoma on permanent section. She
had a prolonged postoperative course in the intensive care unit,
complicated by ventilator-dependency, renal failure, adrenal insuf-
ficiency, and multiple infectious processes. Approximately 8 weeks
postoperatively, she began exhibiting symptoms consistent with
Table. Summary of reported cases of Clostridium septicum
First author Year Age Sex Diabeti
Bridges6 1981 68 M No
Semel7 1984 60 F No
Momont8 1989 85 F No
Brahan9 1990 70 F Yes
Hurley10 1991 67 M Yes
Christensen11 1993 74 F Yes
Messa4 1995 77 M Yes
Murphy12 1996 78 M No
Sailors13 1996 74 F No
Monsen14 1997 81 M No
Montoya15 1997 78 M Unk
Cohen16 1998 77 M Unk
Johnson17 1999 78 M Yes
Morrison5 2001 71 M No
Al Bahrani18 2001 63 M Unk
Munshi19 2002 78 M No
Zenati20 2002 87 M Unk
Liechti21 2003 55 M No
Takano22 2003 69 M Unk
Davies23 2003 63 M No
Rucker24 2004 77 F No
Rucker24 2004 91 F No
Evans25 2004 91 F Unk
Mohamed26 2006 82 M No
Seder 2008 75 M No
Seder 2008 76 F No
Fig 4. The admission computed tomography scan for patient 2
demonstrated the aortic aneurysm with surrounding retroperito-
neal gas.ABF, Axillobifemoral bypass; Unk, unknown; PA, pulmonary artery; PSA, pseudobowel obstruction. A repeat CT scan was suggestive of a mass in
the right lower quadrant.
She was returned to the operating room, where a tumor was id-
entified in the cecum, and an ileocolic resection and end-ileostomy
were performed. Pathology revealed a moderately differentiated
invasive adenocarcinoma. Her postoperative course was further
complicated by an enterocutaneous fistula, methicillin-resistant
Staphylococcus aureus, and vancomycin-resistant enterococcal sep-
sis. She received a total of 8 weeks of parenteral vancomycin, 3 weeks
of which consisted of dual therapy with metronidazole. Her family
eventually decided to make her comfort-care only. She was trans-
ferred to the hospice service, where she died on hospital day 94.
DISCUSSION
The term “mycotic aneurysm” was first coined by Os-
ler27 in 1885 to describe mushroom-shaped infectious
aneurysms associated with bacterial endocarditis. Since that
time, the overall recognized incidence of primary infection
of aortic aneurysms has been between 0.7% and 2.6%, with
Salmonella spp being the most commonly identified patho-
gens.28,29Mycotic aneurysms are thought to arise from one
of four mechanisms: (1) direct extension of a local infec-
tion, (2) traumatic contamination, (3) septic embolism
from endocarditis, or (4) hematogenous seeding from a
distant source of bacteremia.5 The retroperitoneal co-
lonic perforation found in the first patient may have led
to direct extension of C septicum to the aorta. Alterna-
tic infection
Process Location
Aneurysm Infrarenal
Aneurysm Ascending/arch
Dissection/aneurysm Ascending/arch
Aneurysm Arch/descending
Aneurysm Infrarenal
Aneurysm Juxtarenal
Double aneurysm Descending thoracic/juxtarenal
Aneurysm Proximal descending thoracic
Aneurysm Thoracoabdominal
Dissection Ascending to infrarenal
Aneurysm Descending thoracic
Abscess/dissection Aortic root/ascending
Aneurysm Infrarenal
Aneurysm Thoracoabdominal
Aneurysm Infrarenal
Aneurysm Infrarenal
Aneurysm/dissection Innominate to renal arteries
Aneurysm Infrarenal
Aneurysm Infrarenal
Aneurysm Infrarenal
Aneurysm Infrarenal
Aortitis SMA to iliac arteries
Aortitis Abdominal
Aneurysm Juxtarenal
Aneurysm Infrarenal
Aneurysm Juxtarenalaor
caneurysm; SMA, superior mesenteric artery.
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eurysms predispose the vessel to Clostridial infection by
hematogenous seeding, as was likely the case in the sec-
ond patient.
C septicum is a gram-positive, spore-forming, motile
bacillus. The organism’s ability to metastasize and invade
tissues is facilitated by its flagella and the production of
multiple enzymes, including fibrinolysin, hyaluronidase,
deoxyribonuclease, and two hemolysins.30,31 Alpha-toxin,
one of the hemolysins, is the only lethal factor secreted byC
septicum and has been shown to be required for its viru-
lence.32 Although C septicum was once thought to be a
component of normal gut flora, stool studies of healthy
volunteers have demonstrated that this is not the case.33
To date, 24 cases of C septicum aortic infections have
been reported in the English literature (Table).4-26 These
include 18 cases of mycotic aneurysms, 4 dissections, and 2
cases of aortitis. Including the current patients, the in-
volved aortic segment was abdominal in 58% (10 infrarenal,
3 juxtarenal, and 2 other), thoracic in 23% (3 ascending
with or without arch and 3 descending with or without the
arch), thoracoabdominal in 15% (4 patients), and 4% (1
patient) had distinct thoracic and abdominal aneurysms.
The average age on presentation was 75 years, and 25% (5
of 20 reported) were diabetic. The overall 6-month mor-
tality rate was 64% (16 of 25 reported), with a 6-month
Table. Continued.
Neoplasm Surger
Unknown ABF, omental patch
Transverse colon adenocarcinoma Partial colectomy
Cecal adenocarcinoma None
Ascending colon adenocarcinoma In situ graft, resection of P
Rectal, colonic adenomas Rt ABF, aneurysm resectio
infected Rt graft
None None
Sigmoid adenocarcinoma In situ thoracic graft with o
Benign sigmoid polyps In situ graft and esophagec
None In situ
Cecal adenocarcinoma In situ
Cecal adenocarcinoma None
Cecal adenocarcinoma Right hemicolectomy
Unknown None
Ascending colon adenocarcinoma In situ
Ascending colon adenocarcinoma Unspecified reconstruction
Cecal adenoma None
Cecal adenocarcinoma None
Transverse colon adenocarcinoma Transverse colectomy, expl
without resection 3 mon
Ascending colon adenocarcinoma In situ with omental flap re
abdominus flap, right he
Unknown ABF
Cecal adenocarcinoma ABF, right colectomy
Ascending adenocarcinoma Right colectomy
Transverse colon adenocarcinoma Extended right hemicolect
Ascending adenocarcinoma In situ graft, right hemicole
Ascending adenocarcinoma Right hemicolectomy, ABF
Cecal adenocarcinoma ABF, right hemicolectomyABF, Axillobifemoral bypass; Unk, unknown; PA, pulmonary artery; PSA, pseudomortality of 100% in those patients who did not undergo
operative intervention.
Although C septicum is only responsible for 1.3% of
Clostridial infections, the organism’s clinical significance
lies in its association with occult malignancy. This relation-
ship was first established in 1969 when Alpern and Dowell1
reported 27 patients with C septicum infection, 85% of
whom had a synchronic malignancy. Twenty years later,
Kornbluth3 reported 162 patients with atraumatic C septi-
cum infection, 81% of whom had an associated malignancy.
Of the C septicum aortitis cases reviewed here, 21 of 23
reported (91%) were associated with colonic adenocarci-
noma or polyps, with 15 of 21 (71%) of these found in the
ascending colon or cecum. It has been suggested that the
pH, osmotic, and electrolyte characteristics of the cecum
are particularly conducive to C septicum growth.2 Clostrid-
ial spores preferentially germinate in the anaerobic envi-
ronment provided by rapidly growing tumors.1 Mucosal
ulceration on the tumor surface likely provides a portal for
systemic dissemination of the organism.
Soft tissue prominence and increased contrast enhance-
ment surrounding a normally sized aorta are typical CT
findings of early infectious aortitis; periaortic gas and
vessel wall emphysema are indicative of more advanced
disease. The first patient presented with periaortic gas.
We chose not to perform an aortic resection at that time
Outcome
Alive, duration unk
Died 20 hours post-op (cardiac tamponade)
Died
neurysm fistula Alive at 36 months
ABF due to Alive at 9 months
Died
al flap and ABF Alive at 4 months
Alive at 6 months
Died of PSA rupture at distal anastomosis
14 weeks later
Died 5 hours post-op
Died 16 hours after admission
Died 23 days post-op
Died on hospital day 6
Alive at 36 months
Alive-duration unk
Died 1 month later of renal failure
Died on hospital day 6
n of aorta
ter
Died 5 months after admission
to a rectus
ectomy
Alive at 60 months
Died 2 days post-op
Died 42 days post-op
Unk
Died at 5 months
y Alive at 15 months
Died 4 months later of recurrent aortitis
Died on hospital day 94y
A to a
n, Lt
ment
tomy
oratio
ths la
vised
micol
omy
ctomaneurysm; SMA, superior mesenteric artery.
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purulence. If aortic resection is not performed, it must be
noted that aneurysmal transformation of C septicum
aortitis is common and has been reported to occur in as
little as 1 to 3 weeks. This natural history emphasizes the
importance of serial CT scans if immediate surgery is not
undertaken.4
Once established, C septicum aortitis cannot be eradi-
cated without surgery.21 This fact is illustrated by the
6-month mortality of 100% in patients not receiving oper-
ative intervention in our series. Multiple authors have ad-
vocated prosthetic and autologous in situ graft replacement
for mycotic aneurysms.4 Indeed, our review revealed a 75%
(6 of 8) 6-month survival rate in patients treated with in situ
grafting after C septicum aortic infection. Of note, Dacron,
polyethylene terephthalate, or polytetrafluoroethylene were
used in all cases; therefore, the use of femoral vein graft or
cryopreserved aorta, although seemingly reasonable, can-
not be recommended.
Our second patient presented with an aortic rupture
requiring an emergency operation. Contemporary series
report a 50% to 85% rate of rupture in patients with infected
aortic aneurysms.34Of those reported to be ruptured in our
review, the overall 6-month survival was 29% (2 of 7). This
reinforces the notion that without early surgical interven-
tion, the natural history of mycotic aneurysms is rapid
progression, rupture, and death.
If C septicum infection is suspected, broad-spectrum
antibiotics should be initiated to cover gram-positive,
gram-negative, and anaerobic organisms. Antibiotic treat-
ment has been shown to consistently improve survival with
Clostridial infections. Once the organism is confirmed, the
treatment of choice is aortic débridement and high-dose in-
travenous penicillin G. For penicillin-allergic patients, third-
or fourth-generation cephalosporins, metronidazole, imi-
penem, or vancomycin have been shown to be effective
against the organism. These agents should be combined with
a second agent to provide coverage for mixed infections.
For patients who undergo aortic débridement, revascu-
larization, and identification of the primary source of infec-
tion, 6 to 8 weeks of antibiotic treatment has been recom-
mended. However, our first patient received 8 weeks of
parenteral antibiotics and thenpresented againwith aortitis 16
weeks after the initial infection, which suggests that 6 to 8
weeks may not be sufficient. Treatment regimens need to be
individualized using 6 to 8weeks as aminimum,with life-long
therapy considered in severe cases. In addition, because blood
flow to the infected area is often poor and antibiotics may not
reach the tissue in therapeutic concentrations, urgent surgical
consultation is required.
CONCLUSIONS
C septicum aortic infection is a potentially lethal disease
that carries an overall 6-monthmortality of 64% and a 100%
mortality rate for patients who do not undergo operative
intervention. Aneurysmal transformation of C septicum
aortic infections is common and occurs rapidly, necessitating
timely antibiotic therapy and surgical intervention. The strongassociation of C septicum infection with occult malignancy
should prompt the astute clinician to undertake an exhaustive
search for a neoplastic process. Most often the primary source
of C septicum aortic infection will be found in the cecum and
ascending colon.
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